Modulation of actin polymerization by the spectrin-band 4.1 complex.
The effect of human erythrocyte spectrin dimer and band 4.1 on the polymerization of actin was studied by two independent methods: by following the increase in fluorescence of actin covalently conjugated to N-pyrenyl-iodoacetamide (pyrenylactin) and by following the increase in light scattered by actin polymers. Both techniques indicated that the complex of spectrin dimer and band 4.1, but neither spectrin nor band 4.1 alone, stimulates the rate of nucleation (decreases the lag phase of polymerization) and stabilizes oligomers of F-actin. While the band 4.1-spectrin complex, but not spectrin alone, had no immediate effect on the rate of polymerization after the lag phase, it eventually decreases the rate of actin filament growth when the molecular ratio of actin-spectrin-band 4.1 approaches the physiological range. The complex has no detectable effect on the critical actin concentration and does not significantly alter the apparent order of the nucleation reaction.